Standardization of SSP-PCR protocol for genotyping of HPA 1,2,3,4,5 &15 in North Indian blood donor population
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D B e =i NIBSC RESULTS (Gradient PCR experiments for HPA primers )
METHODS
PCR-SSP Protocol for HPA-1 to -5 + -15

450bp

INTRODUCTION

s1
Primer Sequence Product size
HPA -1a3 5" TCACAGCGAGGTGAGGCCA 3° 90bp
HPA -1b 5" TCACAGCGAGGTGAGGCCG 37
* Encoded by the HPA gene cluster located on chromosome 17. n Common 5 GGAGGTAGAGAGTCGECATAG 3° e
| Sl S : 14 ¥ . " HPA-2a 5’ GCCCCCAGGGCTCCTGAC 31 258bp o 60°C 61°C S59°C 60°C 61°C
 Till date, 35 antigens categorized amang which HPA-1, HPA-2, HPA-3, Common 5 TCAGCATTGTCCTGCAGCCA 3 wea2 ! S S S S WD .
HPA4, HPA-5, and HPA-15 are biallelic, and expressed on GPllla, GPlba, Hoa3s 5 TOGACTGGGGGCTCCCAG 3 zasbp B =
. oMo 5' TCCATGTTCACT TGAAGTGCT 3*
GPllb, GPllla, GPla, and CD109, respectively Doweadpimrpairs ¥ HPA -2 S 5' GCTGGCCACCCAGATGCG 3 253bp -
HPA-4b 5’ GCTGGCCACCCAGATGCA 3
. . . ] . R 5’ CAGGGGTTTTCGAGGGCCT 3 SOt
 HPA-1-5 & HPA-15 are of particular interest in the context of transfusion  Prinersai | - T ——
. . . . . Sequence (5-53) Lenglh m (£ Self complemeatarty Self 3 complementarity 2 ’ 5
medicine, as mismatches in these antigens have been most often gl COOOTARCIETGH R 2t Common 5 CTCTCATGGAAAATGGCAGTACA 3°
. . Reverse peimsr TCAGCATTGTOCTGCAGCCA N 6241 5500 600 0]
associated with- g v Lot HPA1Sa 5 TTCAAATICTTGGTAAATCCTGS 3 226bp
e R e e teweg g R POy T I HPA-15b S’ TTICAAATTCTTGGTAAATCCTGT 3 52
(MO saqns ghospeotes b planme suberi apde (GPIEA), MRNA Common 5’ ATGACCTTATGATGACCTATTC 3 S1 S2
preduct length = 258 HGH 5 GCCTTCCCAACCATTCCCTTA 3° 429bp
Fonvand griser 1 GLCCCOMGGRCTCCTEN 18 - e T R AL R A AR S S 0 0 °C 53°C 54.2°C 55.4
:‘ Template 60 vvsieene e, 17 53°C54.2°C 55.4 ' : 49.1°C 49.7°C 50.6°C 49.1°C 49.7°C 50.6°C
<oroiyimlt Cm— The below protocols (1 & 2) works well
in some laboratories but not all, and
g- -';;": PTR Primer Designing- this is presumably due to local
T * Primer designing was done based on published differences in PCR machines or reagents
Obactiviens

literatures(https://doi.org/10.18502/ijaai.v20i3.6333) , here insufficient PCR product was

: — obtained . So different PCR parameters
ORIGINAL ARTICLE
. with the annealing temperatures was

Doi: 10.18502/ijaai.v2013.6333 used to improve Specificity ( protoco|_3)

W Genotyping of Human Platelet Antigen-1 to -5 and -15 by Polymerase Chain Protocol -1 Protocol -2
Reaction with Sequence-specific Primers (PCR-SSP) and Real-time PCR
in Azeri Blood Donors 1 cycle 96°/60 sec 1 C}'ﬁl'e; 95011'6[] see
ycles 96°/25 sec, 70°/45 sec, 72°/30 sec
Gradient PCR 5 cycles: 96°25 sec, 6845 sec, 72° /30 sec CONCLUSION
e Problems with HPA serology- Component Vol/Reaction Mean 20 cycles 96°/25 sec, 65°/45 sec, 72°/30 sec
> Comblexitv of Platel fx . 2 C Reactivit tempr 6 cycles 967125 sec, 5545 sec, 727130 sec 28 cycles; 96°25 sec, 61745 sec, 72° 130 sec SSP-PCR protocol for HPA 1, 2, 3, 4, 5, and 15 was
omplexity of Platelet Antigens ross-Reactivity ill\l(fo(log— ! 0.2uL -1 ’ ’ successfully standardized. This will enable us
itivi ifici i i ng/u 1 le 72°/3mi “12%3mi . . .
» Low Sensitivity and Specificity of Antibody Detection cycle 72°/3min 1 cycle; 72°/3min determine frequency of different HPA alleles in
. T - : GoTa 5L .
> IIi}lm‘:’lcqeddAvallamI|ty of Specific Reagents & Lack of Standardized Mastgr o i o1 59 60 61 Protocol -3 our population and further develop HPA typed
etnods
. . : : : : T t Ti
* Situation in India- due to diverse & genetically complex population of HPA Forward 0.4 HPA 2 remm—— e —— W
India, there exists a need for a robust and standardized genotyping Primer ' 61.8 62.8 63.8 R AEG S
method to accurately identify the presence or absence of these HPA 3 e 68 °C 45 sec 5X References
. HPA Reverse  0.4pulL 72.°C 30 sec
platelet antigens. . 56.5 57.5 58.5
' Primer HPA 4 Amplification o _
. Advantages of SSP-PCR  Costeffective Nuclease free  4pl c35 c49 cc 5 BahshitoA 56 56 56 cap 1.(h.ttps://WWW.ver5/t/.orq/products—serwces/human—p/atelet—
HPA 5 X¥ Loper. HPA 1=60 .0°C antigen-hpa-database)
water Unitech, HPA 2=62.0 °C 2.https://www.nibsc.org/science_and _research/biotherapeutics
Total 10pL HPA 15 Ly oLy 0Ly Cambridee N hnedling :gﬁ i:gg (C: 45 sec 20X /molecular immunology/blo od_immunology.aspx
Agarose Gel Electrophoresis HPA 5=54.2 °C 3. https.//ijaai.tums.ac.ir/index.php/ijaai/article/view/2885
_ . S~ . . . . . HPA 15=49.7 °C (Genotyping of Human Platelet Antigen-1 to -5 and -15 by Polymerase Chain Reaction with Sequence-
' : Targeted Preparatlon Of_loadlng Sample (For prlmer Standardlzatlon) Extension 72°C 30 sec specific Primers (PCR-SSP) and Real-time PCR in Azeri Blood Donors
e U amplification & 2ul of 2X loading dye + 5ul of sample + 3ul NFW _ - o S
5 _accurate genotyping eFor ladder : First add 2ul of ladder then add 2ul of 2X dye and Final Aifiestion 51°C 1 min 8X

6ul of NFW
Preparation of Running buffer

OBJECTIVES .
Prepared 1.5L of 1X TBE for running Buffer

Develop a Standardized SSP-PCR Protocol for HPA . : .
. Parameters: Biometra -PCR Department of Transfusion Medicine, SGPGI
Genotyping (HPA 1-5 & 15) To run the gel set power accordingly : 90V for 45 minutes.

(HPA1-5&15) 72 °C 2 min
| | Acknowledgment
Final Extension 4°C oo 1X

(HPA1-5&15)
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